WO 01/21312 W I j)^^ PCT/F100/00804 



10/088539 



Method and Device for Processing Pulp 

yhjj^oL The object of this invention is a method for dis|fersing pulp, especially pulp contain- 
ing waste paper, that contains solid material and a liquid phase in which method 
ground pulp mass is fed between the blajie surfaces of a dispersing device that are 
brought in a rotating movement in relation to one another. An object of the inven- 
tion is also a dispersing device for apfMying the aforementioned method. 

Pulp is treated in a dispersing device where th^impiirities of the pulp are separated 
from the fibers that are nevertheless not dapafaged in the treatment This may be ac- 
complished with the aid of mutually opposed blade equipped blade surfaces of the 
dispersing device of which blade surfaces one along with its base (stator) is fixed 
and the other blade surface along with its base (rotor) is rotating in relation to the 
other blade surface. The blades and the narrow openings between them cause the 
pulp move back and forth in tWdispersing device, whereby separation of impurities 
from the fibers is accomplished. The purpose of dispersing is usually mechanical re- 
lease of impurities from th^r fibers and simultaneously the grinding of impurities into 
smaller particles without nevertheless negatively affecting the properties of the fi- 
bers. 



A dispersing device especially we^^uited for treatment of pulp mass containing 
waste paper that contains ink raracles or impurities such as adhesives and melt or 
fiision coatings. A method arfxi dispersing device intended to treatment of this kind 
of pulp is presented i^Patent Publication SE 502 906. In the publication there is 
presented a grinding^lement that consists of two mutually opposed grinding disks 
that are equippej3 / with elevated indents. The inclined elevated patterns are arranged 
radially on 
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disks. 
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In addition to the planar disperazfg devices even cone-shaped dispersing devices 
may be used. However, the prdolem with the conical dispersing devices is the small 
amount of mass transfem*lg power allowed by them. Therefore when the pressure in 
the outlet chamber iymgix, that is, in the openings between the indents the thrust is 
high, adjusting ^tfie working faces becomes more difficult and the load of the 
dispersing deface increases. The dispersing device may even become clogged, 
whereb^tfie process is interrupted. This problem is avoided by using the inventive 
methc 
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In the method according to the invention pulp, especially pulp containing waste pa- 
per, is dispersed in a blade opening between cone-shaped surfaces to the outlet end 
of which is arranged a running wheel acting as a pump by which the pulp is pumped 
with the aid of centrifugal force out of the dispersing device. 

5 

In the method according to the invention a conical dispersing device is used, the ad- 
vantage of which is a wide working area. Hereby the outer cone preferably acts as 
stator and the inner cone preferably acts as rotor, onto which is additionally fixed a 
running wheel. The running wheel is most suitably fixed onto the cone acting as ro- 
10 tor such that it diverts the flow of mass away from the axis of the cone. Most pref- 
erably the running wheel is perpendicular to the axis of the cone such that the flow 
is in a perpendicular plane with regard to the axis. The advantage of a conical dis- (g) 
I** persing device in regard to a planar dispersing device lies in that blade surface area 
ji may be raised 50-150% in relation to a planar dispersing device, whereby the prob- 



IB5 ability of the blade meeting an impurity increases considerably and the efficiency of 
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the dispersing event is improved. 




In the method according to the invention the function of the blade surfaces of the 
dispersing device may be adjusted and regulated by decreasing the pressure in the 
outlet area of the dispersing device, that is the outlet pressure of the device. The out- 
let pressure of the dispersing device may be adju^d lower than the pressure in the 

j-3 outlet chamber of the dispersing device by connecting a running wheel onto the ro- 
si! / " *" 

tor of the dispersing device. It is possible to decrease the outlet pressure to such a 

low value that the pressure at the end ol^uie blade area is lower than in the begin- 

25 f ning of the blade area, where by suction is created towards the end area, whereby 

problems arising due to the low tfansferring power of the traditional cone-shaped 

dispersing device are avoidedyWhen using the inventive method the probability of 

clogging of the dispersing device is thus low. From the above it follows even that 

when using the inventiv^method the blades of the working surfaces of the dispers- 

30 ing device may be memnted at closer distances to one another, whereby the number 

of the blades is iflfcreased, whereby further the efficiency and productivity of the 

dispersing evept are improved. 

In the inventive method the pressure at the inlet of the blade area, that is the inlet 
35 pressure, may be even considerably lower than the pressure in the outlet chamber of 
the dispersing device, into which the running wheel pumps the pulp. Hereby the 
pressure in the outlet chamber may be raised to such a high level that the pulp once 
dispersed may be transferred through the piping and to an even higher level than the 
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dispersing device without a separate pump. In this way the inventive method can re- 
place a method, in which a combination of a dispersing device, a pump, a feed tank 
for the pump and in some cases a screw conveyor is used. Further by the method 
according to the invention a high efficiency and productivity of the dispersing de- 
vice are accomplished along with transfer of the pulp to the next stage of the proc- 
ess as well as if need may be, a hydrostatic pressure of the pulp that is sufficiently 
high for the next stage of the process. Thus the inventive method has a lower energy 
consumption than traditional methods. 

The hydrostatic pressure for pupa{5ing of the pulp further to the next piping can be 
produced with the dispersmgfaevice or with a separate pumping equipment Pump- 
ing in the outlet area o^tne dispersing device is accomplished with the aid of a run- 
ning wheel situatejkM the outlet end of the blade opening and of which there may be 
several in thexdevice. In the method dispersing and pumping are thus realized in 
separate nam of the device, whereby they don't interfere with each other. 

In the method according to the invention pulp may be in addition diluted at the out- 
let end of the blade opening with flind'lntroduced to the intake side of the running 
wheel. Thus the pulp may be dilutee for the next process, if need may be, without a 
separate work stage. In the ov&et chamber mixing is sufficient to cause efficient di- 
lution without a separatejrflxing means. The dilution fluid that may be pressurized 
or not, is introduced te'me intake side of the running wheel through a feed channel 
of which there is^tleast one in the device. 

Also, an object of the invention is a dispersing device for dispersing pulp, especially 
pulp containing waste paper, that contains solid material and a liquid phase. The 
dispersing device according to the invention comprises mutually opposed conical 
surfaces equipped with blades which may be brought in a rotating movement in 
relation to one another, an inlet channel for introducing pulp into the blade opening 
between the rotating surfaces as well as an outlet chamber for removal of the dis- 
persed pulp. The dispersing device is characterized in that its blade surfaces are 
conical and that it comprises in addition a running wheel situated at the outlet end of 
the blade opening. 

As stated above, according to the invention a conical dispersing device is used as 
dispersing equipment, the advanta^of which is a wide working area. Hereby the 
outer cone preferably acts as sjafor and the inner cone preferably acts as rotor, onto 
which is additionally fix^a running wheel. The running wheel is most suitably 
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fixed onto the cone actipgiis rotor such that it diverts the flow of mass away from 
the axis of the cone/fhe advantage of a conical dispersing device in regard to a pla- 
nar dispersingjteface lies in that the number of blades may be raised 50-150% in re- 
lation to ajrtanar dispersing device, whereby the probability of the blade meeting an 
impurijy^increases considerably and the efficiency of the dispersing event is im- 
proj 
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Further in addition to the above, the following advantages among others are realized 
by a conical dispersing device: in dispersing impurities higher efficiency than with a 
planar dispersing device is realized by the same known energy level; breaking of 
pulp fibers is reduced because energy is distributed on a greater number of blades, 
whereby a higher energy/level than with a planar dispersing device may be used 
without nevertnelessyiamaging the fibers; the service life of the blades of the dis- 
persing device is increased because the working surface area is larger and hence the 
relation energWblade lower. 

The blade surfaces of a conical dispersing device may be at an angle of 10-75° in re- 
lation to the axis of the cone, preferably at an angle of 10-30° in relation to the axis 
of the cone. The blade surfaces may also consist of cylindrical surfaces and conical 
surfaces that are in extension to one another, however, it is preferred that the blades 
are mainly situated on conical surfaces. The blades are arranged on the moving 
blade surface (rotor) and on the fixed blade surface (stator) such that the blades are 
overlapping one another. The shape of the blades may be chosen at will, but their 
size must be such that the rotor and the stator form a pair in which the blades over- 
lap. 



The flow channels of the rurining wheel are designed such that the pressure in- 
creases towards the outer circumference of the running wheel (cf. a centrifugal 
pump). A high pressure in the flow channels and at their outlet openings stops the 

30 pulp from flowing back from the outlet chamber to the blade area. Between the run- 
ning wheel and the outlet chamber wall there is a narrow opening that makes it pos- 
sible for the running wheel to move freely but not for the pulp to flow back or for 
the pressure to drop in the outlet chamber. 
^ . 4^Ls£. T>** c up-ht'n n n £ ~hh* ^~VrAu> \ rug 

35 The invention is explained more in detail in the following with regard to the ap- 
pended drawings in which: 
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Fig. 1 presents an embodiment oftjKfaispersing device according to the invention, 
Fig. 1 is a partial longitudinal^se^tion of the aforementioned dispersing device, 
Fig. 2 presents a partial^£heme of the structure and flow channels of the running 
wheel of the disperakfg device presented in Fig. 1. Fig. 2 shows in addition the prin- 
5 ciple of the flc^tfchannels of the running wheel. The partial scheme is a cross sec- 
tion of the^plane marked AA in Fig. 1, and 

Fig. ^presents the structure of the blade surface of the dispersing device according 
toHg. 1. 

10 The conical dispersing device presented in Fig. 1 consists of a body part, a cone that 
includes the conical surfaces, of a running wheel and of an outlet chamber. The 
II components in Fig. 1 are: 1 a feed point; 2 a cone; 3 conical surfaces; 4 a blade; 5 a 

IK blade opening; 6 an outlet point; 7 a running wheel; 8 a flow channel of the runnixif 
jl wheel; 9 an outlet chamber; 10 a feed channel of the dilution fluid; 11 a narrow 

i)15 opening. 

IP 

hj The pulp that contains waste paper and the density of which is suitably 15-35%, is 

k \* introduced to the conical dispersing device at the feed point 1. The pulp moves back 

IP and forth on the conical surfaces 3 in the narrow openings 5 of the blades 4 while it 

J ?20 is simultaneously transferred forwards on the cone 2. The negative pressure created 

= lis *"" 

3 at the outlet point 6 of the blade area increases the mobility of the pulp forwards 
13 towards the outlet point 6. In the blade area impurities of the pulp are separated me- 
chanically from the fibers of the pulp, in addition to which the impurities are ground 
into smaller particles. 

As the pulp moves on to the outlet point 6 of the blade area it is blended with the di- 
lution fluid that is introduced to the outlet point 6 through a feed channel 10 for the 
dilution fluid. The dilution fluid may be pressurized or not. As the running wheel 7 
revolves a flow is created and the pulp is blended in the dilution fluid. The revolv- 
30 ing motion also accomplishes the differing pressures between various parts of the 
device mentioned above. The diluted pulp is transferred through flow channels 8 of 
the running wheel according to the principle presented in Fig. 2 to the outlet cham- 
ber 9. In the outlet chamber 9 the density of the pulp is suitably 4-12%. 



In Fig. 2 is presented a partiaj^cheme of the structure of the running wheel 7 and of 
the flow channels 8 as wejl as the principle of the flow channels 8 of the running 
wheel. The partial scheme is a cross section of the plane marked AA in Fig. 1 . The 
running wheel 7 has flow channels 8 that protrude axially outwards and are outlined 



WO 01/21312 



PCT/FIOO/00804 



6 

by organs 12. The flow of pulp 13 is away from the axis of the running wheel 7 in a 
direction opposite to the direction of rotation 14 of the running wheel 7. The run- 
ning wheel 7 is mounted on the rotor in such a way that the direction of the flow of 
mass 13 changes in relation to the axis of the cone. 

Between the running wheel 7 and the wall of the outlet chamber 9 there is a narrow 
opening 1 1 that makes it possible for the running wheel 7 to move freely but not for 
the pulp to flow backwards or for the pressure to decrease in the outlet chamber. 

In Fig. 3 is presented the arrangement of the blades 4 on the conical surface 3. The 
blades may be parallel with the conical surface lines or at a certain angle thereto, 
and their shape and mutual distance may be varied at will, as may be the blade pat- 
terns in various zones. 

To the one skilled in the aitifis obvious that the inventive method and the inventive 
device for dispersing^pulp are not limited to the example presented above while they 
are based on the following claims. 



